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THE RATE OF DECOMPOSITION OF SOME ARTI-
FICIAL MANURES 
Fm:<:DERICK B. SMITH 1 
Much interest has been manifested in the production of artificial 
manures since Hutchinson and Richards 2 first suggested the pro-
cess in 1921. They found that straw could be converted into a 
good grade of manure and also that if a proper proportion of the 
reagents and optimum moisture conditions were maintained, de-
composition was very rapid. They recommended the addition to 
the straw of 14 pounds of nitrogen as ammonium sulfate, enough 
finely ground limestone to neutralize the acidity produced, and 
sufficient water to wet the straw and keep it moist. 
Further studies on the process here revealed the need for more 
information concerning certain factors of importance in the pro-
duction of artificial manure. The nitrogen may be supplied in 
various forms and by many reagents. 
EXPERIMENTAL 
The purpose of this paper is to report some preliminary work 
on the efficiency of different reagents in the producition of artificial 
manure. The efficiency of the different reagents was measured by 
the rate of decomposition, or the production of carbon dioxide. 
Two and one-half pounds of oats straw chopped i to 1 inch long 
were 'treated in 5 gallon wide-mouth bottles. Culture number 1 was 
untreated. Culture number 2 was treated with a commercial re-
agent "Adco" in the amount of 0.6 percent of nitrogen. Number 
3 received 0.6 percent of nitrogen supplied in a mixture called the 
"Iowa" reagent which was composed of 31 percent of ammonium 
sulfate, 23 percent of rock phosphate, 200 mesh and 46 percent of. 
finely ground limestone. The moisture content of each culture was 
adjusted to 332 percent. The cultures were then connected in a 
gas 1train as shown in figure 1. The air supplied to the cultures was 
washed in concentrated sulfuric acid, soda lime, SO percent potas-
1 The writer wishes to express his appreciation to Dr. P. E. Drown for his assistance 
in carrying out the work and for reading the manuscript. 
2 Hutchinson, H. R, and Richards, E. H. 1921. Artificial Farmyard :Manure. Jour. 
1\Iin. Agr. Great Britain, Vol. 28, p. 398. 
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ARTIFICIAL MANURES 71 
sium hydroxide and finally bubbled through 10 percent sulfuric 
acid tp adjust the moisture content. The carbon dioxide evolved 
in 30 minute periods w.as measured at about the same time each 
day. The carbon dioxide was absorbed in standard barium hy-
droxide in the Truog tower, 1 h and determined titrimetrically. 
The cultures were aspirated continuously at the rnte of 5 liters per 
hour. The rate of flow was adjusted by means of flow meters, k, 
figure 1. The cultures were incubated at 26°C. to 27°C .. for six 
weeks. 
Carbon Dioxide: The treatments were made February 1. 
An attempt was made to determine the total amount of carbon 
dioxide produced as a check on the degree of decomposition but the 
amount of carbon dioxide evolved was so large this plian was 
abandoned. The results given in table I, show the production of 
Table I - Rate of Decomposition of Artificial Manures 
CARDON Droxrrn; EvoLVED 
MGMS. FROM MGMS. FROM MGMS. FROM DATE 
STRAW ALONE STRAw+Anco STRAw+IowA REAGENT REAGENT 
February 15 258 182 234 
16 264 436 275 
17 245 452 221 
18 240 430 282 
19 248 440 284 
20 284 440 293 
2'1 279 487 302 
23 302 431 319 
28 230 322 247 
March 1 262 245 248 
3 259 240 273 
4 223 286 260 
10 199 183 222 
11 210 193 186 
12 271 211 223 
13 209 137 
I 
180 
14 223 126 232 
Average 247.4 308.2 I 251.8 
----
carbon dioxide, expressed in milligrams, by the different cultures. 
Curves plotted from these data are presented in figure 2 and they 
show the relation between the rate of decomposition of the dif-
ferent cultures. 
On February 15, the production of carbon dioxide from culture 
number 2 w1as low compared with the amount produced in the 
other cultures. This was probably clue to a sterilizing effect of the 
Aclco reagent. The production of carbon dioxide in this culture 
was increased February 16 to more than 400 milligrams per sample 
3
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and continued to be evolved at this rate for 7 days after which 
time it decreased mpidly to about the same level as the other cul-
tures. Apparently the easily decomposable constituents of the straw 
were quickly utilized in this culture and the other constituents 
decomposed at a rnther uniform rate. 
The production of carbon dioxide in the culture treated with 
the Iowa reagent was very similar to that in the untreated culture 
and averaged but slightly more for the 6 weeks period. Some of 
the carbon dioxide evolved from this culture was undoubtedly pro-
duced from the reaction of ammonium sulfate with calcium car-
bonate. 
Nitrogen evrAved' as Ammonia: The nitrogen lost as ammonia 
from each culture was determined by absorption in standard acid. 
The results are presented in table II. The data show that consid-
Table II -Nitrogen Liberated as Ammonia 
),fGMS. FROM MGMS. FROM MGMS. FROM DATE STRAw+Anco STRAw+IowA S'l'RA w ALONE REAGENT REAGE::1"T 
February 8 0 0 0 
9 0 0 0 
15 1.96 4.06 4.06 
17 1.45 5.00 39.70 
20 2.28 0.81 34.40 
23 
---- ----
23.84 
March 1 3.08 0.53 13.69 
14 1.47 0.53 7.77 
---
Total 10.24 10o93 123.46 
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erable ammonia was liberated from culture 3. An equivalent 
amount of carbon dioxide produced in the reaction in this culture 
would decrease the :average yield for 6 weeks slightly below the 
yield from the untreated culture. 
CONCLUSIONS 
The data show that the Adco reagent· stimulated the production 
of carbon dioxide markedly at first and then decreased it to a rate 
of about the same as that in the untreated cukure. The culture 
treated with the Iowa reagent produced only slightly more carbon 
dioxide than the check for the period of 6 weeks but lost a con-
siderable amount of nitrogen in the form of ammonia. Probably 
less nitrogen would have been lost if some calcium sulfate or 
superphosphate had been added in the reagent. This work and 
also some work with a modification of this reagent and with other 
reagents is being continued. 
IowA STATE CoLLI\.GE, 
AMES, lowA. 
5
Smith: The Rate of Decomposition of Some Artificial Manures
Published by UNI ScholarWorks, 1929
